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CONTRIBUTIONS TO A REVISION OF THE EARTIU 
WORM FAMILY LUMBRICIDAE. 1. ALLOLOBOPIIORA 

LIMICOLA 

By G. E. Gates 
INTRODUCTION 

External characteristics and the internal anatomy of many 
earthworm species are known only from the original descriptions, 
all too often based on a single specimen. Hence little information 
as to variation, even in common forms, is available. Such records 
as have been provided usually are for the genital system. More 
necessary at present are data for somatic systems that are now 
being found to be phylogenetically more conservative. 

This contribution is the first of a series that will provide, inso¬ 
far as circumstances permit and from lumbricid material pre¬ 
served in the field without benefit of special techniques, informa¬ 
tion as to characters used in the obsolescent taxonomy of the 
past as well as those that may be employed in the more natural 
classification of the future. 

The author’s thanks are extended to Harold Davies for pro¬ 
viding three of his New Jersey specimens. 

Family LUMBRICIDAE 

Genus AllOLOBOPHORA Eisen 1874 

Allolobopiiora LIMICOLA Michaclsen, 1890 

Allolobop}iora limicola Michaeisen, 1890, Jahrb. Hamburg. Wiss. Anst., 7, 
p. 10 (Type locality, Rolfshageu, Hamburg, Germany. Types probably 
in the Hamburg ^luseum.) 
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Allolobophora (Allolobophora) limicola, Rosa, 1893, I\Iem. Ae. Sci. Torino, 
43, pp. 424, 450. 

Allolobophora limicola, Beddard, 1895, Monograph, p. 716. 

Allolobophora limicola, Bretscher, 1896, Rev. Suisse Zool., 3, p. 523. (Swit 
zerland) 

Ilclodrilus (Allolobophora) limicola, Michaelsen, 1900. Das Tierreieh, 10, p. 
484. 

flelodrUus (Allolobophora) limicola, Piguet & Bretscher, 1913, Cat. Inv. 
Suisse, 7, p. 177. 

Allolobophora limicola, Ude, 1929, Tierwelt Deutschlaiids, 15 (1), p. 120. 
Allolobophora limicola, Michaelsen, 1931, Bull. Mus. Hist. Nat. Belg., 7 (1), 
p. 6. (Belgium?) 

Allolobophora limicola, Cernosvitov, 1936, Bull. Mus. Hist. Nat. Belg., 12 
(21), pp. 5, 12, figs. 8-9. (Belgium) 

Allolobophora limicola, Tetry, 1940, Bull. Mus. Hist. Nat. Belg., 16 (31 
p. 21. (Belgium) 

Allolobophora limicola, Wileke, 1949, Senckeiibergiaua, 30, p. 178. 
Allolobophora limicola. Gates, 1953, Bull. Mus. Comp. Zool. Harvard, 107, 
p. 518; Breviora, 15, p. 2. (Massachusetts) 

Allolobophora limicola, Graff, 1953, Zool, Anz., 151, p. 26. Regenwiirmer 
Deutschlands, pp. 26, 60, fig. p. 61. (Germany) 

Allolobophora limicola, Davies, 1954, Breviora, 26, p. 3. (New Jersey) 
Allolobophora limicola, Satchell, 1955, Ann. Mag. Nat. Hist., (12) 8, p. 224. 
(England) 


Material examined 
Massachusetts 

Boston. Arnold Arboretum, peat bog. May 18, 1956. 1-10-62-1. 

New Jersey 

(,Three specimens supplied by Harold Davies. Vide, Davies. 1954, p. 3.) 

External characteristics. Segments (cf. Table 1), of worms 
that are not obviously recent amputees, 83-136. 

Setae begin on ii where all usually are present. \>ntral 
setae larger, slightly- more protuberant than lateral ones, more 
closely paired on xv. Apertures of follicles are very slightly 
farther apart than elsewhere in the genital tumescences. Tnter- 
setal intervals vary in absolute width from one region of the body 
to another as well as on the same segment in individuals of dif¬ 
ferent sizes. Relative widths of the intervals are as previously 
indicated (Gates, 1953). 
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Table 1 


Segment 

Xumber 

83 

95 

98 

104 

105 

107 

108 
110 
111 
112 

113 

114 

115 

117 

118 

119 

120 
121 
122 

123 

124 


Segment number in A. limicola 
Number of specimens from 
Mass. 

1956 1952 (b) N. J. (h) 

1 
1 


3* 

1 


1 * 

4 

4 

8 

s 


2 

1 


1 

o 

1 


125 1 

126 2 1 

127 1 1 

128 4 

129 1 

136 1 

(a) Cited from Davies (1954) 

(b) Cited from Gates (1953) 


1 


Total* 

1 

1 

1 

2 

1 

1 

3 
1 
1 
2 

4 

3 
2 
2 

4 
1 

5 

6 
6 

15 

12 

3 
2 

4 
2 
1 


Nephropores usually closed and not certainly recognizable 
even after softening, treatment with picric acid, or use of other 
techniques, but probably so situated as to permit the following 
characterization. Nephropores alternating irregularly, with fre¬ 
quent asymmetrjq between two levels, one w’ell above D, the 
other somewhat above pores of xiv usually in DD, of xv-xvi 
usually at the lower level. 


* One of the worms, in each case, may be a posterior amputee. 
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Clefts in male tumescences, though obvious, go down only 
slightly, if at all, below general level of outer surface of the body. 

The elitelliim always covers xxx-xxxv, occasionally extending 
into xxix (sometimes to the equator but never in front of it), 
and/or into xxxvi or even to 36/37. The clitellum reaches 
slightly farther posteriorly, in variant specimens, on that side 
which has the longer tuberculum. Tubercula pubertatis have a 
distinct margin, after appearance of clitellum, only on the me¬ 
dian side and occasionally are unrecognizable even under optimal 
illumination. The median margin is concave or incised at 33/34 
(also at 34/35, 35/36, in variant specimens). Tubercula usually 
are in xxxiii-xxxiv (57 specimens) but on some of the variant 
worms are also in xxxa^ as follows; on the left side (5), and right 
side (2), on both sides (8). Locations in the remaining specimens 
are; on left sides of xxxiii-xxxv and right sides of xxxiii-xxxvi 
(1), on left sides of xxxiv-xxxvi and right sides of xxxiii-xxxv 
(1), in xxxiv-xxxvi on both sides (2). Incidence of worms with 
variant tubercula in previous lots (of 129 aclitellate and elitel- 
late specimens), 14.7 per cent; in present lots (of 73 specimens), 
26 per cent. 

Genital tumescences (cf. Table 2) may be present on any of 
segments ix-xiii, xvi-xvii, xxvi-xxxii, xxxv-xxxviii. Locations, be¬ 
hind XV, on the 19 variant specimens (as regal’ds tubercula), ai‘e 
as follows: on xxix-xxxii, xxxv-xxxvi (1), on xxix, xxxi-xxxii, 
xxxv-xxxvii (1), xxx-xxxii, xxxv (3), xxx-xxxii, xxxv-xxxau (2). 
xxx-xxxii, xxxA^'XXxvii (2), xxx-xxxii, xxxvi (2), xxx, xxxii, 
xxxv (2), xxxi-xxxii, xxxv (2), xxxi-xxxii, xxxv-xxxvi (2). 
xxxii, xxxv (2). 

Internal anatomy. Septa 6/7-9/10 muscular, 5/6 and 10/11- 
11/12 or 12/13 slightly muscular. Pigment unrecognizable in 
longitudinal muscle strip at mD and in sections of body wall, 
also in circular muscles after stripping off longitudinal layer. 
Epidermis thickened two to three times in male tumescences, 
less so in genital tumescences. 

Oesophagus widest in x, narrowing gradually through xiv, 
constricted fairly deeply at insertions of 10/11-11/12 so that 
portions in xi and xii appear siibspheroidal. Additional but 
slighter constrictions, at 12/13-13/14, occasionally are recogniz¬ 
able. Lumen vertically slit-like in xi-xii or widened in middle of 
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xii (internal constriction of gut wall). An internal constriction 
in xii usiiall}^ is confined to one side but in xiii usually is on both 
sides. Oesophageal wall much thinner in xiii-xiv than in xi-xii, 
ealciferous lamellae recognizable only in xii-xi and the posterior 
half of X. In x the dorsal blood vessel at first appears to be within 
a groove in dorsal face of gut but this appearance results from 
presence of two rounded protuberances (77 specimens) which, 
with a similar pair on the ventral face, provide the only evi¬ 
dence, in these strongly contracted worms, for existence of calci- 



Fig. 1. Oesoi)liagus in segments x-xiv, doisal view. 

Fig. Oesopliagus in segments x-xiv, horizontal section. 

ferous sacs. Intestinal origin in xv (77). Gizzard in xvii (77), 
the layer with brilliant muscular sheen in horizontal section 
abruptly narrowing and ending shortly behind insertion of 
17/18. Posteriorly the gut wall is much thinner, weaker, breaking 
most easily in both wet and dry material just behind 17/18. 
Gut narrowing slightly through xix, rather valvular in region 
of insertion of 19/20. The typhlosole, shortly after its beginning. 
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is nearly circular in transverse section and deeply grooved on 
each side clear to level of the small median ridge on the ventral 
face. The grooves appear to be exactly opposite each other (not 
alternate) and produce, on each side, a series of laterally di¬ 
rected, haU’moou-slui])cd leaflets. Superficially, as previously 
suggested, the appearance suggests a stack of coins with a cord 
running along it. Behind the clitelluin the lateral grooving 
gradually disappears and the typhlosole becomes more nearly 
thickly lamelliform. The grooving is typical, characterizing 
each of the 77 worms of the 1956 series. The typhlosole ends in 
front of the 119th segment as shown in Table 3. 

Dorsal and ventral blood vessels have not been traceable an¬ 
terior to 5/6, probably because they are empty. Extra-oesopha- 
geals, median to the hearts and in contact with the gut only in 



Fig:. Typhlosole. Anterior end from ventral side. 

Fig. 4. Typhlosole. Horizontal section slightly posterior to level shown 
in Figure 3. 


regions of some septal insertions, pass up to the dorsal trunk in 
xii (77). Hearts present in vi-xi (35), usually slenderer in vi 
and there often empty or nearly so. Inability to see hearts in 
vi of the other 42 worms probably not due to absence but to 
difficulty of distinguishing the vessels, when empty, from 
nephridial and other tissues with which they are associated. 
Last hearts in xi (77). Nephridia, behind xiv and except in cli- 
tellar region, large, back from xix reaching up to dorsal blood 
vessel. A bladder is present but its condition (not improved by 
various attempts to render nephroporcs visible) obviates accurate 
characterization, ])ossibH T-shaped. The supjiosed duct, slender 
and very fragile, always seems to pass into parietes close to B. 
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11 rain, loft a transverse section exactly along 3/4, in iii. 
Usually all of each circumpharyngeal commissure also is left in 
iii, at most only very short stubs remain in iv. 

Holandric (77). Seminal vesicles, four pairs, in ix-xii (77). 
Male deferent ducts, just behind funnel septum, variously looped, 
the loops (epididymis) or all but one of them bound together in 
a disc (77) often of about the same size as a testis. Ducts of a 
side come into contact posteriorly in xii but may not unite until 
into xiv. They disappear into longitudinal musculature about 
at eq/xv. 

Ovaries, each with a single distal egg-string containing one to 
three ova, erect discs with shape approximating to vertically 
oblong. Oviducts pass under a muscle inserted on h follicle of 
xiv and then into parietes just lateral to B. Ovisacs always 
present (77) and in the usual positions on posterior face of 
13/14. Spermathecae, two pairs, always in ix-x (77) and open¬ 
ing to exterior posteriorly. 

Atrial, TP and supraparietal GS glands are lacking in the 
coelom (77) and no special glands are recognizable (in unstained 
free-hand sections) within the muscular layers. Follicles of 
ventral setae, from xv into postclitellar region at least, with two 
exceptions, much larger and more protuberant into the coelom 
than tho.se of the lateral pair in the same segment. Exceptions 
are provided by segments xxxiii-xxxiv where the ventral follicles 
usually appear to be little if any larger than the lateral ones. 
Ventral follicles of xv usually appear to be little if any larger 
than in xvi. Follicles opening through genital tumescences al¬ 
ways (77 specimens) are especially enlarged and unusually pro¬ 
tuberant into coelomic cavities. Setae in all examined follicles 
have been genital (GS) and may be 1-|- mm. long. 

Reproduction. Spermatophores were not found on any of the 
1956 series. Iridescence of male funnels more or less brilliant 
in each worm except the juvenile and one of the aclitellates, 
localized in a few small spots in several aclitellates, more general 
ill others and most brilliant in those* worms with clitellar tumes¬ 
cence nearer the maximum (which probably had not been 
reached by any of the present lot). Iridescence in the contents of 
some or all of the spermathecae (both spermathecae of a side 
empty in several worms) of 26 clitellate specimens shows that 
sperm are present there too and hence that copulation had taken 
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place. As sperm had been, or were being, matured so generally, 
and as they are exchanged during copulation, reproduction can 
be assumed to be biparental. 

Uegeney'ation. A tail regenerate at 78/79 has ca, seven seg¬ 
ments but the metamerism is quite abnormal. 

Abnormality. No. 1. Extra male tumescences, with equatorial 
cleft, present on left side of xvi. No pore is recognizable in that 
cleft and both male gonoducts of the left side apparently pass 
down through the muscular layers in xv. 

No. 2. Left anterior spermatheca bifid down to parietes. Both 
ampullae preseptal, filled with sperm. 

No. 3. Eight segments in front of anal region are involved in 
a complicated spiral metamerism. 

Nos. 4-6. One helicometamere, in the postclitellar region of 
eacli of two worms, was observed while counting segments. Two 
spirals wore noticed in the same region of another worm. 

Table 2 

Oenital tumescences in Massachusetts 
collections of A. limicola 
Number of specimens in 


In 

previous 

present 


segment 

lots 

lot 

Totals 

9 

100 

74 

174 

10 


5 

5 

11 

97 

68 

165 

12 

112 

74 

186 

13 


3 

3 

16 


2 

2 

17 


1 

1 

26 


1 

1 

27 


2 

2 

2S 


6 

6 

29 

31 

23 

54 

30 

83 

58 

141 

31 

81 

51 

132 

32 

IIS 

72 

190 

35 

98 

71 

169 

36 

39 

25 

64 

37 

18 

6 

24 

3S 


1 

1 


'riie present lot is from the very same spot at which a majority of the 
previous specimeus were obtained. 
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Table 3 

Typhlosole termination and segment number in 
American collections of A. 



O) ^ 

0*3 0 

2 
m O 

O C 



OD <1> 

o ^ 

^ a 


V a 
a> 

o cc a 

s 1 i 

ft CD 

i,« 

ft 4, 

CC 

•s ^ 

a ^ 

§ » 


III 


< 



1 

76 

7 

83 

s 

o 

85 

10 

95 

s 

3 

86 

19 

105 

s 

4 

94 

14 

108 

s 

5 

95 

18 

113 

V 

6 

96 

12 

108 

Y 

7 

96 

14 

no 


8 

99 

16 

115 


9 

100 

8 

108 

V Old posterior amputee? 

10 

102 

19 

121 

V 

11 

103 

18 

121 

V 

12 

103 

19 

122 

V 

13 

103 

21 

124 

V 

14 

104 

14 

118 

New Jersey 

15 

104 

16 

120 


lG-17 

104 

18 

122 

V (1) 

18 

104 

19 

123 

s 

19 

104 

21 

125 


20 

105 

13 

118 

s 

21 

105 

17 

122 


22-24 

105 

18 

123 

S (1) 

25 

105 

19 

124 

s 

26 

105 

20 

125 


27 

106 

13 

119 

V Old posterior amputee? 

28 

106 

17 

123 


29 

106 

18 

124 

V 

30 

106 

19 

125 


31-32 

107 

17 

124 

V (1) Other from New Jersey. 

33-34 

108 

17 

125 

V(l) 

35 

108 

20 

128 


36 

no 

18 

128 


37 

118 

18 

136 


S Small 

specimen, not obviously 

a recent posterior amputee. Nos. 1, 2, 9, may 

be old posterior amp\itees, also No. 26. 


V Variant specimens, i 

t.c., with 

tubercula 

pubertatis extending beyond xxxiii- 

xxxiv, 
[1) One 
Except 

specimen only, 
as otherwise indicated 

all specimens are from the same spot in the 


Arnold Arboretum. 
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Table 4 

Individual patterns of genital-tumescence 
location in 1956 series of 
A. Hmicola. 

Other 

Segments segments 


9 

10 

11 

12 

29 

30 

31 

32 

35 

36 

37 38 



* 

* 

* 

•> 

•)» 









* 

« 

* 

* 


* 

• 

* 

ft 






* 

« 

* 



* 


♦ 





* 

* 


* 


• 

• 

* 

« 

« 




* 


* 

* 


•» 


♦ 

•» 



16 




« 

* 


* 


* 

•» 

* 

ft ft 

16 


* 


* 


• 

« 

* 


■3! 



26-28 


* 


■!t 


* 


« 

■» 

* 



27-28 


* 


* 

* 

* 

'■i 


« 

* 



28 




« 

* 

ft 


* 

* 








* 

* 

* 

« 


* 

* 

* 




« 


* 

* 

* 




* 







* 

* 




* 

* 

* 




* 


* 

* 

* 

♦ 


* 









« 

* 



■» 






* 


* 


* 


* 

* 


* 






* 

« 

* 



* 

« 

■» 

ft 



ik 



* 


* 










■M 

* 


■Jr 



it 

7* 




* 


* 

* 


•» 

* 

* 

* 





« 


* 

a 



* 

* 


* 






* 

n 


■K 

* 

* 

■» 

* 

ft 



* 



* 


* 



* 







% 

* 


* 


•» 


> 




* 



« 



« 

-* 

* 





* 



* 



* 

« 

* 

* 




* 



* 




■» 

ft 







* 

« 


« 

* 

* 

ft 



13, 17, 27, 

28 



«• 

* 

* 


* 


-> 



13 

28 

- 





* 

■fr 


ft 



13 










* 




28 

- 



* 

* 

* 


* 






* 



* 


ft 

* 

* 






* 





ft 


1* 

* 





-*r 



* 


•ft 


« 


V 





Number of 
gpecimens 


1 

2 

1 

1 

1 

1 

1 

1 

1 
4 

4 
1 
1 

3 
1 
1 
1 
1 
1 

17 

5 

4 

2 
1 
2 
2 

5 
1 
1 
1 
1 
1 
1 
1 
1 


• Genital tumescences present in the segment thus indicated, but disregarding 
asymmetry, l.e., absence on one side. 
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Uonarlts. A dark coloration with a bluish metallic lustre in the 
body wall oi‘ the New Jersey worms is an artifact that results, 
in appropriate conditions, when formalin around the worms has 
remained for some time in contact with cork. 

Precis, Clitellum, saddle-shaped, on 5^-8i/2 segments, xxviii/2, 
xxix, xxix/n, xxx, xxx/2-xxxv, xxxvi/n, xxxvi. Tubcrcula puber- 
tatis with median margin concave or incised at 33/34, in xxxiii- 
xxxiv (xxxv, xxxvi), rarely lacking on xxxiii. Genital tumes¬ 
cences around apertures of ventral follicles only, usually in ix, 
xi, xii, xxx-xxxii, xxxv, occasionally in one or more of x, xiii, 
xvi-xvii, xxvi-xxix, xxxvi-xxxviii. Male pores erpiatorial on xv. 
in BC, within transverse clefts in tumescences that obliterate 
14/15-15/16. Female pores just lateral to B, equatorial on xiv. 
Quadrithecal, pores at C, on 9/10-10/11. Setae, closely paired, 
more so laterally, ventral setae larger (?), Cl) < AB^ BO < AA, 
DD ca. = V 2 C. Nephropores inconspicuous, irregularly alter¬ 
nating, with asymmetry, between a level somewhat above B and 
another well above 1) (usually at upper level on xiv but at lower 
level on xv-xvi?). First dorsal pore at 4/5 or 5/6. Prostomium 
epilobous, tongue usually open. Unpigmented. Segments, 80-136. 
Size, 60-100 x 3-5 mm. 

C'alciferous sacs of x lateral and vertical, opening widely into 
oesophagus but reaching slightly below and above it. Calciferous 
gland more or less constricted at insertions of 10/11-12/13 so 
that gut in xi-xii or xiii may be rather mouiliform. Intestinal 
origin in xv. Gizzard mostly in xvii. Typhlosole deeply incised 
anteriorly, by opposite lateral grooves, into half-moon shaped 
leaflets, ending in the region between 95th and 118th segments 
so as to leave 14-21 segments atyphlosolate. Extra-oesophageal 
trunks, median to hearts, pass up into dorsal trunk in xii. 
Hearts in vi-xi. (Nephridial bladders U-shaped, ducts passing 
into parietes near B?) Holandric. Male deferent ducts with 
discoidal epididymis. Seminal vesicles four pairs, in ix-xii. 
(Atrial, TP and coelomic GS glands lacking.) Genital setae in 
enlarged follicles opening through genital tumescences. 

Reproduction. Presumably sexual and biparental. 

Distrihxiiion. Germany (Hamburg, Steinweiler, Worth/Rhein, 
Bienwald). Switzerland (Zurich), Belgium (Bouge, Esneux, 
Bastogne, Comblains-la Tour). England (Grange-over-Sands, N. 
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Lancashire). Massachusetts (Boston). New Jersey (Morris¬ 
town, Dover, Beatystown). 

Presence in America certainly is due to transportation, pre¬ 
sumably by man. The same agent may well be responsible for 
presence in England. 

Habitats, Marshes, marshy places, meadows, peat bogs, very 
damp and loamy soil, mud. In soils with pH of 4.5-6.G. 

The specimen found in an English pasture on glacial drift, 
aw^ay from water, presumably was a stray. 

The Boston peat bog supports a population that certainly 
can be called dense. 

Associated earthtvorm species. Seven species, in previous 
samplings of the Boston peat bog, were found along with the 
dominant limicola. Five of those seven again were obtained, in 
1956, from the few shovels-full of earth that provided the above- 
deseribed series of limicola. The species and numbers obtained 


arc as follows: 

Allolohophora limicola .1-10-62-1. 

iubercxdata .0-0-4. 

turgida .0-0-1. 

Lumhricus rubellus .6-0-1. 

terrestris .0-0-1. 

Octolosium lacteum ...1-0-3. 


Individuals of species of Lumhricus are of about average size. 
Individuals of tuhcrculata, turgida and lacteum are all smaller 
than average and, indeed, smaller than many of the individuals 
of limicola. 


DISCUSSION 

Only one s})ecimen of A. limicola has been reported from Eng¬ 
land, and one from Switzerland. IIow many worms from Bel¬ 
gium and Germany have l)een identified is not known but if lack 
of data as to differences from the type is any clue, the number 
is small. Paucity of records may be due, at least in part, to failure 
to collect in the proper habitats where dense populations can be 
expected. 

A clitellum, of segments, shorter than on the types (where 
it was of 71 / 0 - 8 V 2 segments) was noted by Cernosvitov for his 
Belgian specimen. Otherwise, nothing of importanee is known as 
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to the variability' of European material. In contrast, records 
now have been published of the variation in 270 individuals 
from four American localities. Those records make possible for 
the first time in the Lumbricidac, an examination of the taxo¬ 
nomic value of somatic versus sexual characters. 

In the genital system of a species presumably with obligatory 
biparental reproduction, no variation whatever was found as to 
number and location of: gonads, gonoducts, seminal vesicles, 
spermathecae, ovisacs, male and female as well as spermathecal 
pores. An epididymis always was present. Each ovary had but 
one egg-string. Certain structures that have been neglected in 
the past, atrial, TP and supraparietal GS glands, always were 
absent. Exceptions to that invariability can of course be expected, 
more or less rarely, when hypo- or hypermeric cephalic regenera¬ 
tion has taken place or when embryonic development has been 
prevented from proceeding normally. Development of an extra 
area of male tumescence on a single individual is a mutational 
aberration that may have more importance in other circumstances 
(to be considered subsequently) than in Umicola. 

Variability worthy of note was found only in three portions 
of the reproductive system, the genital tumescences, the tuber- 
cula pubertatis, and the clitellum. Those are the very structures 
that have furnished the characters most used for distinguishing 
and defining lumbrieid species. So much importance has been 
attached to one of the organs that ‘'variant,’' in a previous 
communication, was unwittingly restricted to mean divergent 
with respect to tubercula. In limicola, the tubercula usually are 
confined to xxxiii-xxxiv but there is enough individual deviation 
therefrom to require mention in a specific definition, if for no 
other reason than to obviate needless erection of species. A 
species norm as to number of segments covered by the clitellum 
and as to its location remains to be determined. Accordingly, 
all that can now be provided in a precis (p. 11) is a list of 
variations as hitherto recorded. 

Genital tumescences appear to provide a still more complicated 
problem in limicola. The number of individual patterns of 
tumescence location (Table 4) in the ^Massachusetts material 
seems large in view of a possibility that the colony may be highly 
inbred (descendant from a single importation of a few individ- 
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uals?). Only seven of the patterns were found in more than 
two individuals and just one in more than five individuals. Al¬ 
though a species pattern has not been recognized for limicola 
the data of Tables 3 and 4 show that tumescences usually can 
be expected in certain segments as listed in the precis. Those 
metameres, with the exception of xi, are the ones also mentioned 
in the original description of the species. 

In the somatic systems no variability whatever was found (in 
dissections of 100+ specimens) as to location of calciferous 
gland, gizzard, intestinal origin, last pair of hearts, and junction 
of extra-oesophageal trunks with the dorsal vessel, as to presence 
of calciferous sacs in x, and presence of an intestinal typhlosole. 
Especially noteworthy is the invariability of the sculpturing 
(into leaflets) at the anterior end of the typhlosole (Fig. 3) and 
the invariability in structui'c of the calciferous sacs (Figs. 1-2). 
Deviations from conditions described above for any of those or¬ 
gans can be expected only rarely and then as a result of some 
aberration of embryonic development. 

SUMMARY 

Variability of somatic as well as of genital structure has been 
i-ccorded from an American colony of a lumbricid species, pre¬ 
sumably with obligatory biparental reproduction. Variation in 
the genital system was found only with respect to those charac¬ 
ters most used hitheiTo in identification and definition of species. 


